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WHAT IS CLAIMED ISi 



^1„ An encoding device, comprising: 

an encoding section for generating bit streams 
having a variable frame length from an input audio jsignal, 
a maximum frame length of the bit streams being /fixed; 

a storage section for storing the bi^ streams 
generated by the encoding section; and 

a transf er section for transferring tjafe bit streams 
at a prescribed transfer rate, 

wherein the storage section Includes a buffer having 
a capacity corresponding to at least/ a value which la 
obtained by subtracting an amount /of the bit streams 
transferable in one frame time period at a minimum possible 
transfer rate from a value of twice/The maximum frame length. 



2. An encoding device, comprising: 

an encoding sectlcm for generating bit streams 
having a variable frame length from an Input audio signal , 
a maximum frame lengths of the bit streams being fixed; 

a storage section for storing the bit streams 
generated by the j^noodlng section; and 

a transfer section for transferring the bit streams 
at a prescribarcl transfer rate, 

wherein : 

thje storage section includes a buffer having a 
capacltyy6f at least a value which corresponds to the maximum 
frame length, and 

the encoding section generates the bit streams so 
that /a sum of an amount of the bit streams stored in the 
storage section at the moment when the bit streams for one 
frame time period are generated and an amount of the bit 
:reams for the one frame time period is equal to or less 
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than the capacity of the storage section. / 

3 . An encoding device for generating and transferring bit 
streams to a decoding device including a/Dlt accumulation 
section for accumulating the bit streams and a decoding 
section for decoding the bit streams accumulated in the bit 
accumulation seat ion, the encoding device comprising: 

an encoding section for generating bit streams 
having a variable frame length fronyan Input audio signal , 
a maximum frame length of the bit/streams being fixed; 

a storage section for ^storing the bit streams 
generated by the encoding section; 

a transfer section for /transferring the bit streams 
at a prescribed transfer rate; and 

a condition setting/section for setting a transfer 
rate in the encoding section, 

wherein the encoding section stops generation of the 
bit streams when the ^transfer rate is changed by the 
condition setting section and suspends the generation of 
the bit streams at leefet until a usable capacity of the bit 
stream accumulation/ section made by decoding of the bit 
streams by the decoding section becomes equal to or greater 
than the maximum /frame length. 

4, An encoding /device, comprlsingi 

an encoding section for generating bit streams 
having a variable frame length from an Input audio signal, 
a maximum frame length of the bit streams being fixed; 

a y4torage section for storing the bit streams 
generated' by the encoding section; 

A transfer section for transferring the bit streams 
at a prescribed transfer rate; and 

/ a condition setting section for setting a transfer 
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rate In the encoding section, / 
wherein the encoding section generates the pit 
streams in an amount corresponding to the maximum fitame 
length in one frame time period Immediately aftefc the 
transfer rate is changed. / 

5. An encoding device for generating and transferring hit 
streams to a decoding device including a bit ^accumulation 
section for accumulating the bit streams knd a decoding 
section for decoding the bit streams accumjeflated in the bit 
accumulation section , the encoding device comprising i 

an encoding section for generating bit streams 
having a variable frame length from sin input audio signal , 
a maximum frame length of the bit/ streams being fixed; 

a storage section for /storing the bit streams 
generated by the encoding section; 

a transfer section f ojf transferring the bit streams 
at a prescribed transfer rafte; 

a condition setting section for setting a transfer 
rate in the encoding section; and 

a decoding time/information designation section for 
adding decoding time information to the bit streams, 

wherein the encoding section stops generation of the 
bit streams when yche transfer fate is changed by the 
condition setting/ section and suspends the generation of 
the bit streams aft least until a usable capacity of the bit 
stream accumulation section made by decoding of the bit 
streams by the/decoding section becomes equal to or greater 
than the maximum frame length , and adds decoding time 
deslgnatioiyinf ormatlon to the bit streams in one frame time 
period imnyadlately after the transfer rate is changed, the 
decoding Aime designation Information being obtained by 
adding Rvalue of time when transfer of the bit streams at 



- 51 - 



P21694 



a post-change transfer rate is started. and a value of at 
least a time period In which the bit streams o£ the maximum 
frame length transferred at the post -change transfer/rate 
are to be accumulated In the bit stream accumulation section . 

6. A decoding device for converting bit streams /produced 
by an encoding device according to claim 1 into an audio 
signal 9 the decoding device comprising: / 

a bit stream accumulation section f accumulating 
the bit streams; and / 

a decoding section for decoding/the bit streams 
accumulated in the bit stream accumulation section , 

wherein: / 

the bit stream accumulation section Includes a 
buffer having a capacity corresponding to at least a value 
which is obtained by multlplyingythe maximum frame length 
of the bit streams with a value obtained by dividing a maximum 
possible transfer rate by a minimum possible transfer rate, 
and / 

the decoding section starts deaoding the bit streams 
after accumulating. In therblt stream accumulation section, 
the bit streams for a tame period of a value obtained by 
multiplying one frame /time period with a value obtained by 
dividing the maximum/possible transfer rate by the minimum 
possible transfer /rate * 

7» A decoding device for converting bit streams produced 
by an encoding device according to claim 3 into an audio 
signal, the ^decoding device comprising: 

a bit stream accumulation section for accumulating 
the bit slfreams; and 

A decoding section for decoding the bit streams 
accumulated In the bit stream accumulation section. 
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wherein t / 
the bit stream accumulation section includes/ a 
buffer having a capacity corresponding to at least a value 
of the maximum frame length of the bit streams, and/ 

the decoding section starts decoding the bit streams 
simultaneously when the accumulation of the bit stireams in 
the bit stream accumulation section Is started; And when 
an amount of the bit streams remaining in the .pit stream 
accumulation device becomes a prescribed level/larger than 
0 , the decoding section suspends the decoding tne bit streams 
until the bit streams are accumulated sufficiently to 
prevent an underflow- / 

8, A decoding device for converting bit streams produced 
by an encoding device according . to yclaim 5 into an audio 
signal, the decoding device comprising: 

a bit stream aaaumulatloTj/seation for accumulating 
the bit streams; and / 

a decoding section for decoding the bit streams 
accumulated in the bit stream accumulation section , 

wherein: / 

the bit stream/accumulation section includes a 
buffer having a capacity corresponding to at least a value 
of the maximum frame/ length of the bit streams, and 

the decoding section decodes the decoding tln\e 
designation information added to the bit streams by the 
decoding time designation section, and starts decoding the 
bit streams at/ the time designated by the decoding time 
designation information • 

9 . A broadcasting system including a transmitter for 
encoding^an audio signal into bit streams and transmitting 
the bit/streams , and a receiver for receiving the bit streams 
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and decoding the bit streams into the audio signal, wherean 
the audio signal is encoded by the encoding deviae according 
to claim 1 . / 

10. A broadcasting system including an encoding device and 
a decoding device, wherein: / 
the encoding device Includes : / 

an encoding section for generating Volt streams 
having a variable frame length from an input auidio signal, 
a maximum frame length of the bit streams Joeing fixed; 

a storage section for storing/the bit streams 
generated by the encoding section; and / 

a transfer section for transferring the bit 
streams at a prescribed transfer rate, 

wherein the storage seat ion includes a buffer 
having a capacity corresponding to at least a value which 
is obtained by subtracting an aunount o£ the bit streams 
transferable in one frame timeyperiod at a minimum possible 
transfer rate from a value of twice the maximum frame length, 
and / 

the decoding device includes: 

a bit stream accumulation section for 
accumulating the bit streams; and 

a decoding section for decoding the bit streams 
accumulated in the pix stream accumulation section, 

wherein : 

the bat stream accumulation section includes a 
buffer having aycapacity corresponding to at least a value 
which is obtained by multiplying the maximum frame length 
of the bit streams with a value obtained by dividing a maximum 
possible transfer rate by a minimum possible transfer rate, 
and / 

/ the decoding section starts decoding the bit 
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streams after accumulating the bit streams for a time period 
of a value obtained by multiplying one frame time period 
with a value obtained by dividing the maximum possible 
transfer rate by the minimum possible transfer rafte. 



11. A broadcasting system including an encoding device and 
a decoding device, wherein: / 
the encoding device Includes : / 

an encoding section for generating bit streams 
having a variable frame length from an inpvft audio signal, 
a maximum frame length of the bit streaps being fixed; 

a storage section for storing the bit streams 
generated by the encoding section; / 

a transfer seotion for/ transferring the bit 
streams at a prescribed transfer /ate; and 

a condition settings section for setting a 
transfer rate in the encoding j/ection, 

wherein the encoding section stops generation 
of the bit streams when the transfer rate is changed by the 
condition setting section >4nd suspends the generation of 
the bit streams at least witil a usable capacity of the bit 
stream accumulation section made by decoding of the bit 
streams by the decoding section becomes equal to or greater 
than the maximum fr afire length, and 

the decoding device includes : 

a bl/r stream accumulation section for 
accumulating ther bit streams; and 

a decoding section for decoding the bit streams 
accumulated ±A the bit stream accumulation section, 

wherein : 

/ the bit stream accumulation section includes a 
buffer having a capacity corresponding to at least a value 
of the maximum frame length of the bit streams, and 
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the decoding section starts decoding the hit 
streams simultaneously when the accumulation of the /bit 
streams in the bit stream accumulation section is started; 
and when an amount of the bit streams remaining in the bit 
stream accumulation device becomes a presaribe<a level 
greater than 0, the decoding section suspends the>4ecoding 
the bit streams until the bit streams are a/cumulated 
sufficiently to prevent an underflow. / 

12 ♦ A broadcasting system including an encoding device and 
a decoding device, wherein i / 
the encoding device Includes i / 

an encoding section for generating bit streams 
having a variable frame length from an/input audio signal, 
a maximum frame length of the bit streams being fixed; 

a storage section for ^storing the bit streams 
generated by the encoding section; 

a transfer section/for transferring the bit 
streams at a prescribed transfer rate; and 

a condition setting section for setting a 
transfer rate in the encoding section, 

wherein the encoding section stops generation 
of the bit streams when tile transfer rate is changed by the 
condition setting section and suspends the generation of 
the bit streams at lea^t until a usable capacity of the bit 
stream accumulation /section made by decoding of the bit 
streams by the decoding section becomes equal to or greater 
than the maximum /rame length, and 

the decoding device includes: 

a /bit stream accumulation section for 
accumulating /he bit streams; and 

ya decoding section for decoding the bit streams 
accumulated/ in the bit stream accumulation section. 
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wherein : / 
the bit stream accumulation section includes a 
buffer having a capacity corresponding to at least a yalue 
of the maximum frame length of the bit streams, aiyd 

the decoding section decodes the decoding time 
designation Information added to the bit streamfe by the 
decoding time designation section , and starts decoding the 
bit streams at the time designated by the decoding time 
designation information* / 

13. A data storage medium having bit streams obtained by 
encoding an audio sighal stored thereon, wherein the bit 
streams are produced by the encoding/devloe according to 
claim 1 . / 

14 ♦ An encoding device, comprising: 

an encoding section fefr generating bit streams 
having a variable frame lengtbr f rom an input audio signal, 
a maximum frame length of the bit streams being fixed; 

a storage sectiory for storing the bit streams 
generated by the encoding section; 

a transfer section for transferring the bit streams 
at a prescribed transfer rate; and 

a condition yetting section for setting a transfer 
rate, / 

wherein : / 

the transfer rate is equal to or less than a 
prescribed maximum possible transfer rate, and 

a maximum amount of the bit streams generated by the 
encoding se*ction is restricted in accordance with the 
transfer raLte and the maximum possible transfer rate* 

15 • An encoding device according to claim 14, wherein the 
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maximum amount of the bit streams generated by the encoding 
section Is restricted so that a sum of a maximum possible 
amount of the bit streams stored in the storage sectionand 
the maximum amount of the bit streams generated yfy the 
encoding section is equal to or less than whlchevejr Is the 
smaller of a value corresponding to the prescribe^ maximum 
possible transfer rate or a value corresponding/Co n times 
the transfer rate, where n is an integer of Y or more. 

16. An encoding device according to claim wherein the 
•maximum amount of the bit streams generated by the encoding 
p section in each of at least one frame time/period immediately 

43 before and immediately after the transfer rate is ahanged 

J by the condition setting section is/restricted, 

f 17. An encoding device according/to claim 14 , wherein the 

Q maximum amount of the bit stream generated by the encoding 

3 section in each of at least one .frame time period immediately 

H= before the transfer rate is cminged by the condition setting 

LH section is restricted, so ythat a sum of a maximum possible 

~Z\ amount of the bit streams' stored in the storage section in 

C 5 one frame immediately bfef ore the transfer rate is changed 

— and the maximum amounji of the bit streams generated by the 

encoding section corresponds to the pre~change transfer 

rate. / 

18. An encoding/device according to claim 14 , wherein when 
the post -transfer rate is higher than the pre -change 
transfer rate, the maximum amount of the bit streams 
generated by the encoding section Is restricted so that a 
sum of a maximum possible amount of the bit streams stored 
in the storage section in one frame time period immediately 
after the transfer rate is changed and the maximum amount 
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of the bit streams generated by the encoding sect/on 
corresponds to the post-change transfer rate. / 

19. An encoding device according to claim 14, wherein when 
the post-transfer rate is lower than the pre-change/transf er 
rate, the maximum amount of the bit streams generated by 
the encoding section in each of at least one f rame/time period 
immediately before the transfer rate is changed by the 
condition setting section is restricted sor that a sum of 
a maximum possible amount of the bit streams stored in the 
storage section in one frame time period/immediately before 
the transfer rate is changed and the maximum amount of the 
bit streams generated by the encoding section corresponds 
to the pre-ohange transfer rate. / 

20. A decoding device for deciding bit streams generated 
from an audio signal and transmitted from an encoding device 
including an encoding section for generating bit streams 
having a variable frame length from an input audio signal, 
a maximum frame length >6f the bit streams being fixed; a 
storage section for scoring the bit streams generated by 
the encoding section/ a transfer section for transferring 
the bit streams a* a prescribed transfer rate; and a 
condition setting^ section for setting a transfer rate, 
wherein the transfer rate is. equal to or less than a 
prescribed maximum possible transfer rate, and a maximum 
amount of the^it streams generated by the encoding section 
is restricted in accordance with the transfer rate and the 
maximum possible transfer rate, 

toe decoding device comprising: 

an accumulation section for accumulating the bit 
streams/ and 

/ a decoding section for decoding the bit streams 
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accumulated by the accumulating section into the audio 
signal, / 

wherein the accumulation section has a capacity 
corresponding to n times the prescribed maximum /possible 
transfer rate, and the decoding section decodes the bit 
streams after the accumulation section accumulates the bit 
streams for at least one frame time period./ 

21. A decoding device according to clalnr 20, wherein the 
encoding device further includes a decoding time information 
designation section for adding decoding time information 
to the bit streams , and the accumulation section refers to 
the decoding time information to/determine a time period 
in which the bit streams are /to be accumulated in the 
accumulation section, / 

22. A broadcasting system/using variable frame length bit 
streams, a maximum frame length of whlah is fixed, the 
broadcasting system comprising an encoding device according 
to claim 14, / 

23. A broadcasting system according to claim 22, further 
comprising a decoding device for decoding the bit streams 
output from tjfie encoding device. 

24. A storage medium having bit streams having a variable 
frame length stored thereon, the bit streams being generated 
from an /audio signal input to an encoding device according 
to claim 14 • 



